Sensitization of gamma-aminobutyric acid-induced depressions of cerebellar Purkinje neurons to the potentiative effects of ethanol by beta adrenergic mechanisms in rat brain.
We previously reported that both systemic administration and brief local application of ethanol potentiated gamma-aminobutyric acid (GABA)-induced depressions of cerebellar Purkinje neurons when the GABA responses were concomitantly facilitated (modulated) by catecholaminergic agonists. In the present study, we further investigated the effects of prolonged local applications of ethanol, which more closely mimic the systemic application of ethanol, and we characterized the pharmacological specificity of the catecholaminergic interaction with these ethanol effects. As has been previously observed, iontophoretic applications of isoproterenol (ISO), a beta adrenergic agonist, facilitated GABA-induced depressions of cerebellar Purkinje neurons. The prolonged local application of ethanol produced a long-lasting potentiation of the ISO-modulated GABA responses that was similar in duration to that caused by systemic ethanol administration. The ethanol-induced augmentation of the ISO-modulated GABA responses was diminished both by terminating the beta adrenergic agonist application as well as by administering the beta adrenergic antagonist timolol. The alpha adrenergic agonist phenylephrine, on the other hand, either attenuated or had no effects on the GABA-induced depressions of cerebellar Purkinje neurons, and a subsequent application of ethanol did not potentiate GABA responses in the presence of phenylephrine. We conclude that prolonged local application of ethanol mimics the interaction of systemic ethanol with GABA-induced depressions of cerebellar Purkinje neurons. Furthermore, the catecholaminergic sensitization of GABA responses to these potentiative effects of ethanol is mediated by a beta adrenergic mechanism.